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Linearity—The maximum deviation be-
tween an actual instrument reading and the
reading predicted by a straight line drawn
between upper and lower calibration points.

METHOD 10A—DETERMINATION OF CARBON
MONOXIDE EMISSIONS IN CERTIFYING CONTIN-
UOUS EMISSION MONITORING SYSTEMS AT PE-
TROLEUM REFINERIES

NOTE: This method does not include all of
the specifications (e.g., equipment and sup-

plies) and procedures (e.g., sampling and ana-
lytical) essential to its performance. Some
material is incorporated by reference from
other methods in this part. Therefore, to ob-
tain reliable results, persons using this
method should have a thorough knowledge of
at least the following additional test meth-
ods: Method 1, Method 4, and Method 5.

1.0 Scope and Application

1.1 Analytes.

Analyte CAS No. Sensitivity

Carbon monoxide (CO) ................................................................... 630–08–0 3 ppmv

1.2 Applicability. This method is applica-
ble for the determination of CO emissions at
petroleum refineries. This method serves as
the reference method in the relative accu-
racy test for nondispersive infrared (NDIR)
CO continuous emission monitoring systems
(CEMS) that are required to be installed in
petroleum refineries on fluid catalytic
cracking unit catalyst regenerators
(§ 60.105(a)(2) of this part).

1.3 Data Quality Objectives. Adherence to
the requirements of this method will en-
hance the quality of the data obtained from
air pollutant sampling methods.

2.0 Summary of Method

An integrated gas sample is extracted from
the stack, passed through an alkaline per-
manganate solution to remove sulfur oxides
and nitrogen oxides, and collected in a
Tedlar bag. The CO concentration in the
sample is measured spectrophotometrically
using the reaction of CO with p-
sulfaminobenzoic acid.

3.0 Definitions. [Reserved]

4.0 Interferences

Sulfur oxides, nitric oxide, and other acid
gases interfere with the colorimetric reac-
tion. They are removed by passing the sam-
pled gas through an alkaline potassium per-
manganate scrubbing solution. Carbon diox-
ide (CO2) does not interfere, but, because it is
removed by the scrubbing solution, its con-
centration must be measured independently
and an appropriate volume correction made
to the sampled gas.

5.0 Safety

5.1 Disclaimer. This method may involve
hazardous materials, operations, and equip-
ment. This test method may not address all
of the safety problems associated with its
use. It is the responsibility of the user of this
test method to establish appropriate safety
and health practices and determine the ap-
plicability of regulatory limitations prior to
performing this test method. The analyzer

users manual should be consulted for specific
precautions to be taken with regard to the
analytical procedure.

5.2 Corrosive reagents. The following re-
agents are hazardous. Personal protective
equipment and safe procedures are useful in
preventing chemical splashes. If contact oc-
curs, immediately flush with copious
amounts of water for at least 15 minutes. Re-
move clothing under shower and decontami-
nate. Treat residual chemical burns as ther-
mal burns.

5.2.1 Sodium Hydroxide (NaOH). Causes
severe damage to eyes and skin. Inhalation
causes irritation to nose, throat, and lungs.
Reacts exothermically with limited amounts
of water.

6.0 Equipment and Supplies

6.1 Sample Collection. The sampling train
shown in Figure 10A–1 is required for sample
collection. Component parts are described
below:

6.1.1 Probe. Stainless steel, sheathed
Pyrex glass, or equivalent, equipped with a
glass wool plug to remove particulate mat-
ter.

6.1.2 Sample Conditioning System. Three
Greenburg-Smith impingers connected in se-
ries with leak-free connections.

6.1.3 Pump. Leak-free pump with stainless
steel and Teflon parts to transport sample at
a flow rate of 300 ml/min (0.01 ft3/min) to the
flexible bag.

6.1.4 Surge Tank. Installed between the
pump and the rate meter to eliminate the
pulsation effect of the pump on the rate
meter.

6.1.5 Rate Meter. Rotameter, or equiva-
lent, to measure flow rate at 300 ml/min (0.01
ft3/min). Calibrate according to Section 10.2.

6.1.6 Flexible Bag. Tedlar, or equivalent,
with a capacity of 10 liters (0.35 ft3) and
equipped with a sealing quick-connect plug.
The bag must be leak-free according to Sec-
tion 8.1. For protection, it is recommended
that the bag be enclosed within a rigid con-
tainer.
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